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NEW  YORK  DISTRICT  CORPS  OF  ENGINEERS 


JULY  26,  1978 


NANEN-F 


2 GCT  1978 


Honorable  Hugh  L.  Carey 
Governor  of  New  York 
Albany,  New  York  12224 


Dear  Governor  Carey: 

The  purpose  of  this  letter  is  to  inform  you  of  a clarification  of  the  guide- 
lines used  by  this  office  in  assessing  dams  under  the  National  Program  of 
Inspection  of  Dams. 

Office  of  the  Chief  of  Engineers  has  recently  provided  a clarification  that 
dams  with  seriously  inadequate  spillways  are  to  be  assessed  as  unsafe,  nan- 

emergency,  until  more  detailed  studies  prove  otherwise  or  corrective  measures 
are  completed. 


The  following  dams  in  your  state  have  previously  been  assessed  as  having 
seriously  inadequate  spillways,  with  capability  to  pass  safely  only  the  per- 
centage of  the  probable  maximum  flood  as  noted  in  each  report.  They  are  now 
to  be  assessed  as  unsafe: 


I.D.  NO. 

NAME  OF  DAM 

N.Y.  59 

Lower  Warwick  Reservoir  Dam 

N.Y.  4 

Salisbury  Mills  Dam 

N.Y.  45 

Amawalk  Dam 

Ji^Y~418 

Jamesville  Dam 

sN.Y.  685  ^ 

Colliersville  Dam 

NTyT'  6 

Delta  Dam 

N.Y.  421 

Oneida  City  Dam 

N.Y.  39 

Croton  Falls  Dam 

N.Y.  509 

Chadwick  Dam  (Plattenkill) 

N.Y.  66 

Boyds  Cbrner  Dam 

N.Y.  397 

Cranberry  Lake  Dam 

N.Y.  708 

Seneca  Falls  Dam 

N.Y.  332 

Lake  Sebago  Dam 

N.Y.  338 

Indian  Brook  Dam 

N.Y.  33 

lower (S)  Wiccopee  Dam  (Lower 

Hudson  W.S.  for  Peekskill) 


NANEN-F 

Honorable  Hugh  L.  Carey 


I.D.  NO. 

NAME  OF  DAM 

N.Y.  49 

Pocantico  Dam 

N.Y.  445 

Attica  Dam 

N.Y.  658 

Cork  Center  Dam 

N.Y.  153 

Jackson  Creek  Dam 

N.Y.  172 

Lake  Algonquin  Dam 

N.Y.  318 

Sixth  Lake  Dam 

N.Y.  13 

Butlet  Storage  Dam 

N.Y.  90 

Putnam  Lake  (Bog  Brook  Dam) 

N.Y.  166 

Pecks  Lake  Dam 

N.Y.  674 

Bradford  Dam 

N.Y.  75 

Sturgeon  Pool  Dam 

N.Y.  414 

Skaneateles  Dam 

N.Y.  155 

Indian  Lake  Dam 

N.Y.  472 

Newton  Falls  Dam 

N.Y.  362 

Buckhorn  Lake  Dam 

The  classification  of  "unsafe"  applied  to  a dam  because  of  a seriously  in- 
adequate spillway  is  not  meant  to  connote  the  same  degree  of  emergency  as 
would  be  associated  with  an  "unsafe"  classification  applied  for  a structural 
deficiency.  It  does  mean,  however,  that  based  on  an  initial  screening,  and 
preliminary  computations,  there  appears  to  be  a serious  deficiency  in  spill- 
way capacity  so  that  if  a severe  storm  were  to  occur,  overtopping  and  failure 
of  the  dam  would  take  place,  significantly  increasing  the  hazard  to  loss  of 
life  downstream  from  the  dam. 

Consequently,  it  is  advisable  to  implement  the  recommendations  previously 
furnished  in  the  reports  for  the  above-mentioned  dams  as  soon  as  practicable. 

It  is  requested  that  owners  of  these  dams  be  furnished  a copy  of  this  letter 
and  that  copies  be  permanently  appended  to  all  reports  previously  furnished 
to  you. 

i Sincerely  yours, 

i 

* 

1 

! CLARK  H.  BENN 

; Colonel,  Corps  of  Engineers 

District  Engineer 
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PHASE  I REPORT 

NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam 
State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 


COLLI ERSVILLE  DAM  (I.D.  NO.  685) 

NEW  YORK  STATE 

OTSEGO  COUNTY 

SUSQUEHANNA  RIVER 

JUNE  12,  13  AND  JULY  19,  1978 


ASSESSMENT 


Examination  of  the  available  documents  and  visual  inspection  of  the 
Colliersville  Dam  and  appurtenant  structures  did  not  reveal  any  conditions 
which  are  structurally  unsafe  at  the  present  time.  There  exist,  however,  con- 
ditions of  distress  and  deterioration  which  may,  if  the  conditions  worsen,  have 
the  potential  for  developing  into  hazardous  conditions.  These  conditions  should 
be  monitored  on  a regular  basis. 

The  total  discharge  capacity  of  the  spillway,  without  overtopping  the 
abutment  sections  of  the  dam,  is  11,200  cfs,  assuming  the  headgates  are  per- 
manently closed.  This  is  appreciably  less  than  the  Probable  Maximum  Flood  of 
59,100  cfs  and  the  Standard  Project  Flood  of  29,500  cfs,  both  as  determined 
using  a unit-hydrograph  for  the  total  area.  The  project  discharge  capacity  is 
therefore  seriously  inadequate  relative  to  either  of  the  design  floods. 

It  could  not  be  determined  on  the  basis  of  the  available  information, 
and  also  the  visual  inspection,  that  the  left  abutment  walls  extended  into  sound 
rock  at  the  east  end  of  the  dam.  Therefore,  an  evaluation  as  to  whether  failure 
of  the  walls,  caused  by  overtopping  and  subsequent  erosion  around  the  east 
end,  would  occur  during  the  Standard  Project  Flood. 

Additional  investigations  are  recommended  to  more  reliably  deter- 
mine the  potential  for  overtopping  and,  if  overtopping  were  indeed  possible 
under  the  Standard  Project  Flood,  the  amount  of  overtopping  and  the  effect  on 
stability  of  the  east  abutment  of  the  dam. 

The  additional  investigations  should  be  initiated  immediately  and  be 
performed  in  accordance  with  the  requirements  of  the  appropriate  sections  of 
Chapter  4,  RECOMMENDED  GUIDELINES  FOR  SAFETY  INSPECTION  OF  DAMS. 

The  investigations  should  include,  but  not  necessarily  be  limited  to  the  fol- 
lowing: 


- More  precise  evaluation  of  the  Standard  Project  Flood,  and  the  po- 
tential for  overtopping,  by  considering  lake  drainage  areas  separately  and 
routing  component  floods  through  the  lake  storages,  and  also  valley  storage 
in  the  main  river  channel. 

- Investigate  by  trenching  or  boring  the  actual  as-built  extent  of  the 
east  abutment  walls. 


- Determine  by  trenching  or  boring  whether  the  walls  abut  into  sound 
non-erodable  rock,  or  the  length  of  the  walls  and  the  nature  of  the  overburden 
and  embankment  fill  are  such  to  preclude  erosion  if  the  dam  were  to  be  over- 
topped. 

The  additional  investigations  should  be  initiated  immediately  and 
completed  as  soon  as  possible.  During  the  period  of  the  investigation,  pro- 
grams for  anticipating  major  floods  and  warning  downstream  residents  of  a 
potential  flood  hazard  shortly  be  instituted  and  maintained. 

No  remedial  measures  are  recommended  at  the  present  time.  However, 
remedial  measures  may  be  necessitated  as  a result  of  the  above  investigations. 


Eugene  O'Brien,  P.E. 
New  York  No.  29823 


Approved  By: 


Date 


: n 


Col.  Clark  H.tsenn 
New  York  District  Engineer 


GENERAL  OVERVIEW  OF  DAM 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
COLLIERS VILLE  DAM  INVENTORY  NO:  685 
SUSQUEHANNA  RIVER  BASIN 
OTSEGO  COUNTY,  NEW  YORK 

SECTION  i - PROJECT  INFORMATION 


GENERAL 


a .^Authority 

The  Phase  I Inspection  reported  herein  was  authorized  by  the 
DEPARTMENT  OF  THE  ARMY,  NEW  YORK  DISTRICT,  CORPS  OF  ENGINEERS  by 
letter  dated  31  March  1978,  in  fulfillment  of  the  requirements  of  the  National 
Dam  Inspection  Act,  Public  Law  92-367,  8 August  1972. 


The  purpose  of  this  inspection  and  report  is  to  investigate  and 
evaluate  the  existing  conditions  of  subject  dam  in  order  to:  identify  deficien- 
cies and  hazardous  conditions;  determine  if  they  constitute  hazards  to  human 
life  or  property;  and  notify  the  State  of  New  York  of  these  results  along  with 
recommendations  for  remedial  measures  where  necessary. 

\ 

i o nrcptiTOTTrixr  Ar  'rot?  DDAiTrAT 


DESCRIPTION  OF  THE  PROTECT 


a.  Description  of  the  Dam  and  Appurtenant  Structure 

The  Collier sville  Dam  was  constructed  as  a component  of  the 
Colliersville  Hydroelectric  Project.  The  major  structural  features  of  the  project, 
include  a 200-feet  long  overflow  dam  flanked  on  the  left  side  by  an  abutment, 
which  is  U-shaped  in  plan,  and  on  the  right  side  by  an  approximately  50-feet 
long  gate  structure.  Downstream  of  the  gates  are  a 550-feet  long  concrete 
flume  headrace,  a 105-feet  long  tailrace  channel,  a powerhouse,  and  a trans- 
former house.  Goodyear  Lake,  the  pool  formed  by  the  dam  is  approximately 
2 miles  long  and  has  a surface  area  of  520  acres. 

The  dam  is  a reinforced  concrete  ungated  overflow  buttress  dam 
of  the  Ambursen  type  with  flat  upstream  and  downstream  face  slabs.  The  base 
width  of  the  dam,  including  an  upstream  anchor  wall  and  a toe  wall,  is  approx- 
imately 70  feet  and  the  maximum  structure  height  is  36  feet.  The  upstream  face 
slab  is  9 inches  thick  and  has  a slope  of  approximately  1.5  (V)  on  1 (H) . The 
buttresses  supporting  the  slabs  are  spaced  10  feet  center  to  center;  the  crest 
length  of  the  structure  is  200  feet. 

The  U-shaped  left  abutment  of  the  dam  is  a reinforced  concrete  struc- 
ture consisting  of  a vertical  wall  transverse  to  the  dam  axis  which  connects 
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upstream  and  downstream  vertical  walls  which  parallel  the  dam  axis.  The 
transverse  wall,  which  is  4-feet  wide  at  the  top  and  approximately  5-feet  wide 
at  the  base,  extends  15.0  and  26.5  feet  upstream  and  downstream  of  the  axis 
respectively.  Acco:  Jing  to  available  drawings  the  upstream  wall  is  3-feet  wide 
at  the  top,  5-feet  wide  at  the  base  and  extends  70  feet  east  of  the  transverse 
wall  to  the  east  bank  of  the  river.  The  downstream  wall  is  2-feet  wide  at  the 
top,  5-feet  wide  at  the  base  and  extends  40  feet  east  or  the  transverse  wall. 
Both  the  upstream  and  downstream  walls  are  backfilled  on  both  sides.  The 
maximum  structural  height  of  the  upstream  and  transverse  walls  is  approximately 
42  feet  from  the  foundation  to  the  coping  which  is  6 feet  above  the  crest  of  the 
dam.  The  maximum  structural  height  of  the  downstream  wall  designed  was 
approximately  25  feet.  Observations  during  the  field  inspection  indicate  that 
the  removal  of  concrete  during  later  repair  work  may  have  reduced  the  height 
by  an  unknown  amount. 

The  right  abutment  consists  of  a transverse  vertical  concrete  wall 
similar  to  that  at  left  abutment,  which  forms  part  of  the  head  gate  structure 
and  extends  downstream  to  join  the  wall  of  the  concrete  flume  headrace. 

The  head  gate  structure  comprises  four  openings  formed  by  the 
right  abutment  of  the  dam,  the  right  wall  of  the  concrete  flume  and  3 interned  - 
iate  reinforced  concrete  piers  approximately  18  inches  thick.  Each  opening 
is  equipped  with  a steel  gate  10’-6  1/4"  wide  by  9’-0"  high.  A reinforced  con- 
crete slab  connecting  the  piers  and  walls  forming  the  gate  openings  provides 
a working  platform  above  the  gates.  A common  structural  steel  hoisting  frame 
is  provided  for  gate  operation.  The  power  generating  facilities  at  this  dam  have 
not  been  used  since  March  1969,  and  the  gates  now  remain  in  a permanently 
closed  position  with  three  5-inch  wide  by  7-inch  high  wooden  stoplogs  above 
each  gate. 


The  12-feet  deep  concrete  flume  which  originally  served  as  the 
headrace  increases  in  width  from  approximately  50  feet  at  the  head  gate  struc- 
ture to  100  feet  at  the  powerhouse. 

The  powerhouse  is  a 33.5-feet  wide,  103.0-feet  long,  22-feet 
high  reinforced  concrete  building  which,  during  its  period  of  operation,  was 
equipped  with  four  horizontal  shaft  double  inlet  turbines.  Power  generating 
equipment  has  been  removed  from  the  powerhouse  and  it  is  now  used  for  storage 
of  materials. 


The  transformer  house,  a 34-feet  wide  by  43-feet  long  reinforced 
concrete  building  southwest  of  the  powerhouse,  also  has  been  stripped  of  its 
original  equipment.  It  now  serves  as  a field  office  for  the  staff  of  a substation 
which  is  located  south  of  the  powerhouse  structure. 


b.  Location 

The  dam  is  located  on  the  North  branch  of  the  Susquehanna  River, 
one  mile  north  of  Colliersville,  Town  of  Milford,  Otsego  County,  New  York 
and  15  miles  south  of  Otsego  Lake,  the  source  of  the  North  Branch  of  the  Sus- 
quehanna River. 

c.  Size  Classification 

The  dam  is  less  than  40-feet  high  and  the  usable  storage  volume 
is  less  than  50,000  acre  feet.  Therefore,  it  is  considered  to  be  an  "intermediate" 
size  dam. 

d.  Hazard  Classification 

The  dam  is  in  the  "high"  hazard  potential  category.  The  town 
of  Colliersville,  which  is  approximately  one  mile  downstream,  would  be  sub- 
ject to  extensive  damage  and  possible  loss  of  life  if  the  dam  should  fail. 

e.  Ownership 

Colliersville  Dam  is  owned  and  maintained  by  the  New  York  State 
Electric  and  Gas  Corporation,  which  obtained  ownership  from  Southern  New  York 
Power  and  Railway  Corporation  by  a deed  dated  September  5,  1923. 

f . Use  of  Dam 

A dam  has  existed  as  this  site  from  the  early  19th  century.  The 
present  dam  and  its  appurtenant  structures,  which  were  placed  in  operation  in 
1908,  were  designed  to  provide  a source  of  power  for  the  65-mile  trolley  line 
of  the  Oneonta  and  Mohawk  Valley  Railroad  Company  and  to  furnish  power  and 
light  to  the  adjoining  towns  and  villages.  The  dam  has  had  several  owners 
since  its  inception.  The  present  owner,  New  York  State  Electric  and  Gas  Cor- 
poration, (NYSEG)  used  the  dam  for  power  generation  until  1969.  Thereafter, 
all  power  generating  equipment  was  removed.  Today  the  sole  purpose  of  the 
dam  is  to  maintain  the  level  of  Goodyear  Lake,  the  pool  formed  by  the  dam, for 
recreational  purposes. 

9 • Design  and  Construction  History 

The  Colliersville  Hydroelectric  Plant  was  designed  by  the  Stevens- 
Hewitt  Engineering  Company.  The  designers,  acting  as  contractors,  commenced 
construction  in  June  1906.  The  firm  of  William  Barclay  Parsons  was  appointed 
by  the  owners  as  engineers  to  supervise  the  completion  of  the  work  and  testing 
of  the  machinery.  The  work  was  completed  under  the  direction  of  Mr.  P.  S. 

Tainter  representing  the  Stevens -Hewitt  Engineering  Co.  and  the  tests  were 
conducted  by  Mr.  H.  M.  Brinckerhoff , mechanical  and  electrical  associate  of 
Mr.  Parsons.  The  plant  was  placed  in  operation  in  1908. 

Subsequent  construction  work  included  replacement  of  the  concrete 
flume  after  failure  over  a portion  of  its  length,  gunite  repair  of  the  dam  slabs 


and  the  walls  and  foundations  of  the  concrete  flumes,  placement  of  fill  down- 
stream of  the  south  wall  of  the  U-shaped  left  abutment  to  protect  against  move- 
ment, removal  of  the  ice  spillway  at  the  end  of  the  headrace,  and  removal  of 
power-generating  equipment  from  the  powerhouse  and  related  equipment  from 
the  transformer  house. 

h.  Normal  Operating  Procedure 

Since  the  headrace  and  powerhouse  are  no  longer  in  use,  the 
four  head  gates  at  the  entrance  to  the  headrace  are  maintained  in  a permanently 
closed  position.  Three  5-inch  wide  by  7-inch  high  stop  logs  are  also  kept  in 
place. 


i.  Regulating  Outlets 

The  four  head  gates  at  the  intake  of  the  headrace,  which  are  the 
only  gates  at  the  dam , have  their  inverts  near  the  headrace  canal  floor  at 
El  1144.14.  Stoplogs  can  be  added  above  the  gates  in  the  gate  slots.  The  gates 
have  1/4  inch  thick  upstream  skin  plates  and  are  vertical  lift  type  with  three 
lifting  and  "dogging"  points  at  the  top.  An  elevated  hoist  beam  is  provided 
above  the  gates  with  lifting  eyes  for  attaching  hand  hoists  and  "dogging"  con- 
nections . 
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1.3 


PERTINENT  DATA 


a.  Drainage  Areas  (So.  miles)  351 


b.  Discharge  at  Dam  Site,  cfs 

Maximum  known  at  site  (March  19,  1936)  8740 

Maximum  regulating  gates;  assume  gates 

permantly  closed  0 

Ungated  spillway  at  Maximum  pool, 

El. 1156. 22  11200 

Total  discharge  capacity  at  maximum  pool  11200 

c.  Elevation  (ft.  above  MSL) 

Top  of  Dam  1156.22 

Crest  of  Spillway  1150.22 

Canal  at  Head  gates  1144.14 

Streambed  at  centerline  of  dam  1118+ 

d.  Reservoir  (miles) 

Length  of  recreation  pool  2 

e.  Storage  (acre -feet) 

Recreation  pool.  El  1150.22  7800 

Top  of  dam,  El.  1156.22  10300 

f . Reservoir  Surface  (acres) 

Top  of  dam  520 


g.  Dam 

Type:  Ambursen  reinforced  concrete  flat  slab  and  buttress 
Length:  Total  =320+  feet 

50  feet  gated  canal,  200  feet  dam,  70+  feet  left  abutment 
Height:  36  feet,  maximum 
Side  Slope:  Upstream  1.0 (V)  on  1.0(H) 

Downstream  1.5(V)  on  1.0(H) 

Grout  Curtain:  None 

h.  Spillway 

Type:  Downstream  face  Ambursen  of  dam 
Length  of  weir:  200  feet 
Crest  El.  1150.22 
Gates:  Ungated 

i.  Regulating  Outlets 

There  are  no  low  level  outlets.  Due  to  removal  of  equipment  from 
the  powerhouse  water  cannot  be  passed  through  the  headrace;  the  headgates  are 
kept  permanently  in  the  closed  position. 
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SECTION  2 - ENGINEERING  DATA 


2.1  DESIGN 

The  detailed  design  of  the  dam  was  done  by  the  Stevens-Hewitt  Engin- 
eering Company  in  1906.  Information  on  the  design  details  is  available  from 
Stevens-Hewitt  drawings,  construction  photographs  and  correspondence  in  the 
NYSEG  files.  A list  of  the  Stevens-Hewitt  drawings  reviewed  is  given  in  the 
Appendix.  Information  also  is  available  from  a technical  article  entitled  "The 
Colliersville  Hydro-Electric  Plant"  published  in  the  Engineering  News  Record, 
Vol.  57,  No.  10,  dated  March  7,  1908.  None  of  the  original  design  computa- 
tions are  available. 

The  available  information  indicates  that  the  dam  and  appurtenant 
structures,  in  general,  were  founded  on  "solid  shale"  after  excavation.  .. 
"through  successive  layers  of  shale  and  clay...".  The  dam  foundation 
is  reported  to  be  "...  about  6 feet  below  the  original  bed  of  the  river. . . " . A 
brief  analysis  of  the  stability  of  the  dam  against  sliding  and  overturning  was 
made  by  NYSEG  on  December  4,  1975.  The  results  of  this  analysis  show  the 
structure  to  be  safe  with  water  acting  over  a base  to  crest  height  of  32  feet. 

It  should  be  noted  that  the  dam  successfully  withstood  the  maximum  flood, 
which  occurred  on  March  19,  1936,  with  water  flowing  an  estimated  depth  of 
4.6  feet  over  the  crest  of  the  dam. 

2.2  CONSTRUCTION  RECORDS 


The  sources  of  information  on  the  construction  of  the  Colliersville 
Hydroelectric  Project  comprise  a series  of  photographs  in  the  files  of  the 
NYSEG  and  the  Engineering  News  Record  article  referenced  in  Paragraph  2.1. 
Subsequent  repair  work  by  NYSEG  such  as  the  grouting  of  leaks  through  the 
slabs  and  joints  of  the  Ambursen  dam,  gunite  repairs  to  the  spillways  and  head 
gate  repairs  are  also  documented  with  photographs.  Detailed  records  of  both 
the  original  construction  and  subsequent  repairs  are  not  available. 

2.3  OPERATION  RECORDS 

There  is  no  operation  and  maintenance  manual  for  this  project.  Opera- 
tion records  were  maintained  up  to  March  1969  when  operations  at  the  power- 
house were  terminated.  Operation  data  are  available  in  the  following  reports: 

a.  Inspection  Reports  for  the  Colliers  Hydro  Power  Plant  from  1955 
to  1966  including  comments  on  gates  and  turbine  operation  and 
maintenance . 

b.  "Water  Level,  Colliers  Plant  1950-1968",  and 


I 

I 

I 

I 


c.  "Summation  of  Generation,  Colliers  1964-1969" 

Currently,  an  “inspector"  visits  the  site  every  six  to  eight  weeks  to 
check  the  structure  and  make  observations. 

2.4  EVALUATION  OF  DATA 

The  data  provided  by  the  New  York  State  Electric  and  Gas  Corporation 
consisted  primarily  of  copies  of  the  design  drawings;  reference  data  and  draw- 
ings which  were  part  of  the  Colliers  Hydro  Licensing  Application  of  March  31, 
1964;  internal  inspection  reports  for  the  years  1955,  1957,  1960,  1964  and  1966; 
a 1977  inspection  report  by  an  independent  consultant;  correspondence  with  the 
Ambursen  Engineering  Corporation  and  an  outside  consultant  pertaining  to  the 
problem  of  cracking  in  the  tops  of  the  buttress;  records  of  pool  elevation;  and 
photographic  records.  As-built  drawings  and  project  specifications  were  not 
available. 

The  available  data  reviewed  combined  with  data  obtained  during  the 
visual  inspection  are  considered  adequate  for  a Phase  I inspection  and  evalu- 
ation of  safety  of  the  Ambursen  Dam  and  gate  structures;  however,  discrepen- 
cies  between  design  drawings  for  and  visual  observations  of  the  left  abutment 
wall  preclude  adequate  evaluation  of  the  wall  stability  if  the  dam  were  to  be 
overtopped . 
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SECTION  3 - VISUAL  INSPECTION 


3 . 1 FINDINGS 


a . General 

Visual  inspections  of  Colliersville  Dam  were  made  on  June  12, 

June  13  and  July  20,  1978.  On  June  12,  the  reservoir  level  was  approximately 
6 inches  above  the  crest;  on  June  13,  after  one  inch  of  rain  had  fallen  during 
the  night,  the  reservoir  level  had  risen  to  approximately  El.  1151+ . 

b.  Ambursen  Dam/S pillwav 

Inspection  of  the  exterior  and  interior  of  the  Ambursen  dam/spill- 
way revealed  cracking  of  the  buttresses  and  face  slabs  and  evidence  of  con- 
crete deterioration.  Areas  of  past  and  current  leakage  were  in  evidence  in  the 
interior  of  the  structure.  Water  flows  down  the  upstream  face  slabs  and  the 
buttresses  at  many  locations  and;  minerals  deposited  by  flowing  water  fill 
cracks  and  cover  large  areas  of  the  surface  of  the  concrete.  Stalactities  hang 
from  overhead.  However,  the  quantity  of  water  entering  the  dam  is  relatively 
small  and  the  level  of  water  within  the  dam  remains  low  due  to  the  presence  of 
1 ft  by  1 ft  drainage  openings  through  the  bottom  of  the  dam  at  the  toe.  On 
June  13,  1978,  seepage  was  observed  to  be  significantly  higher  than  on  the 
first  day , even  through  the  estimated  increase  in  head  caused  by  the  overnight 
rain  was  only  about  0.3  ft. 

All  buttresses  have  cracks  in  a generally  horizontal  direction 
slightly  below  the  top  of  the  catwalk  openings.  The  cracks  vary  in  width  rarely 
exceeding  3/8  inch  at  the  catwalk  opening  and  decreasing  in  width  as  the  crack 
approaches  the  upstream  and  downstream  faces.  A few  cracks  have  additional 
spalling  at  the  surface  near  the  opening  making  them  appear  even  larger.  It  is 
reported  that  the  cracks  developed  shortly  after  the  dam  was  placed  in  operation. 
Metal  plates,  3 inches  wide  by  24  inches  high,  were  installed  in  1952  on  the 
downstream  side  of  the  walkway  opening  to  monitor  the  horizontal  and  vertical 
movement  of  the  cracks.  The  plates  are  anchored  in  the  concrete  below  the 
crack  and  free  at  the  top.  It  is  reported  that,  based  on  observations  made  by 
the  NYSEG  field  engineer  during  his  many  regular  inspections  in  the  last  ten 
years,  there  has  been  no  discernible  movement. 

Cracks  and  concrete  deterioration  also  are  visible  on  the  interior 
faces  of  the  spillway  slab  and  on  the  abutment  walls.  In  Bay  20,  for  example, 
where  the  wall  of  the  left  abutment  transverse  to  the  dam  axis  is  exposed,  there 
is  a zone  of  deterioration  in  which  the  aggregate  is  exposed.  This  is  believed 
to  be  caused  by  frost  action  since  this  is  an  exterior  wall.  In  addition,  a crack 
was  observed  at  the  intersection  of  the  upstream  slab  and  the  crest  in  this  bay. 
Similar  cracks  were  observed  in  Bays  Nos.  4,  8,  12,  18  and  19.  Some  of  these 
exhibit  spalled  edges  and  exposed  reinforcing  bars. 


-8- 


Concrete  cracking  and  deterioration  are  also  evident  from  the 
exterior  of  the  dam/spillway,  even  though  water  was  flowing  over  the  crest. 
Surface  spalling  of  the  channel  side  of  the  west  abutment  wall  also  was  ob- 
served. It  is  reported  that  the  gunite,  which  was  applied  to  the  exterior  of  the 
slabs  of  the  Ambursen  dam,  was  deteriorating;  this  could  not  be  verified  since 
water  was  flowing  over  the  crest  at  the  time  of  the  inspection. 

There  is  evidence  of  leakage  in  almost  all  bays.  The  wooden 
walkway  between  the  buttresses  was  wet  throughout  and  a buildup  of  mineral 
deposits  was  encountered  at  several  locations.  A flow  of  water  was  observed 
at  the  deteriorated  portion  of  the  left  abutment  wall  mentioned  above  and  another 
small  stream  of  water  was  observed  passing  through  the  upstream  face  slab  in 
Bay  9 . Flow  in  this  bay  increased  significantly  when  the  head  on  the  dam  in- 
creased due  to  the  rain  previously  mentioned.  The  cracks  in  Bays  4,  8,  12, 

18  and  19,  which  are  referred  to  above,  show  seepage  in  the  form  of  dampness. 
Seepage  also  was  observed  to  occur  at  the  juncture  of  the  upstream  face  slab 
and  the  buttress  in  some  bays. 

Mineral  deposition  coats  buttresses,  upstream  and  downstream 
face  slabs,  and  the  bottom  of  the  crest  pour. 

Seepage  is  also  occuring  at  the  left  abutment  of  the  dam.  This  is 
believed  to  be  due  to  water  passing  around  the  abutment  rather  than  through  it. 
This  abutment  is  U-shaped  in  plan  and  water  apparently  becomes  trapped  be- 
tween the  walls  parallel  to  the  axis.  Exposed  horizontal  reinforcing  bars  which 
may  have  tied  the  downstream  abutment  wall  to  the  transverse  wall  indicate  that 
the  downstream  wall  may  have  been  lowered.  The  current  top  of  this  wall  seems 
to  serve  as  a dam  and  water  was  observed  to  flow  over  the  top  of  the  concrete. 

A seep  estimated  at  2 gpm  was  observed  4.5  ft  from  the  eastern  face  of  the  trans- 
verse wall.  An  8-inch  drain  in  the  fill  downstream  from  the  low  wall  was  not 
functioning.  It  was  not  possible  to  ascertain  whether  this  was  due  to  a block- 
age of  the  pipe  or  to  flow  of  the  water  through  the  fill. 

Seepage  also  was  observed  in  the  hillside  about  150  feet  downr> 
stream  from  the  dam.  The  slope  in  this  area  was  wet  and  covered  with  typical 
wet  area  vegetation. 

There  appears  to  be  a discrepancy  between  the  length  of  the  up- 
stream left  abutment  wall  as  shown  on  the  available  drawings  and  as  observed 
in  the  field.  The  drawing  indicates  that  the  wall  is  70-feet  long.  Field  inspec- 
tion, using  a pick  and  shovel  to  probe  for  the  east  end  of  the  wall  as  it  disap- 
pears into  the  abutment,  indicates  the  wall  is  at  least  75-feet  long;  the  location 
of  the  east  end  of  the  wall,  and  therefore  its  length,  could  not  be  ascertained 
using  hand  probing  methods. 
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Exposed  horizontal  bars  protruding  from  the  transverse  wall,  at 
the  location  where  the  downstream  left  abutment  wall  meets  the  dam  indicates 
that  the  downstream  wall  was  lowered.  For  the  most  part,  the  downstream  wall 
which  is  covered  by  fill,  could  not  be  seen. 

There  is  some  question  as  to  whether  either  wall  abuts  directly 
into  sound  rock;  examination  of  the  east  bank  of  the  river  at  and  near  the  dam 
indicate  that  rock  may  not  be  close  to  ground  surface. 

The  west  abutment  also  has  an  entrance  into  the  dam.  New 
grating  over  the  entrance  had  recently  been  installed.  The  downstream  channel 
face  of  the  west  wing  wall  was  not  in  good  condition  with  some  spalling  of  the 
surface  and  some  exposed  aggregate. 

c.  Head  Gate  Structure 

At  the  time  of  the  inspection  the  head  gates  were  in  the  down 
position.  Three  5-inch  wide  by  7-inch  high  stop  logs  were  atop  each  gate  and 
the  upper  stop  log  above  each  gate  was  wedged  tight  at  the  ends.  It  is  under- 
stood that  the  head  gates  have  been  closed  since  the  powerhouse  operations 
were  terminated  in  1969.  The  1955  NYSEG  inspection  report  noted  that  the 
original  timber  stop  logs  at  the  intake  had  been  replaced  (probably  just  prior 
to  1955)  by  the  present  steel  gates.  It  was  noted  in  the  1957  report  that  the 
head  gates  had  closed  satisfactorily.  The  water  level  at  the  time  of  this  in- 
spection was  4 feet  below  the  top  of  the  stop  logs.  Leakage  past  the  gates 
had  resulted  in  the  ponding  of  water  up  to  8 inches  deep  in  the  headrace  flume 
immediately  downstream  of  the  gates. 

The  inspection  indicated  bottom  leakage  on  the  left  side  of  Gate 
No.  2,  the  second  from  the  west.  Significant  leakage  also  was  observed 
around  the  Gate  No.  4 guide  immediately  adjacent  to  the  dam  and  about  3.5  feet 
above  the  floor  of  the  flume.  There  is  a large  area  of  spalled  concrete  adjacent 
to  the  leak.  From  this  spalled  area,  a bulge  in  the  wall  which  ranges  from  6 to 
12  inches  in  width  extends  horizontally  for  several  feet. 

All  gates  and  the  hoist  frame  over  the  gates  showed  signs  of  rust. 
In  addition,  the  segment  of  the  hoist  frame  over  Gate  No.  3 was  bent  down 
about  2 inches  in  the  middle. 

The  west  wall  of  Gate  Bay  No.  4 had  a crack  3-feet  long  on  its 
downstream  face  about  4 1/2  feet  from  the  floor  which  also  continued  around 
the  downstream  end.  There  is  some  spalling  of  the  concrete  on  the  faces  of 
the  piers  of  Gate  Bays  Nos.  2 and  3.  In  Gate  Bay  No.  1,  the  west  wall,  ad- 
jacent to  the  road,  has  some  relatively  long  irregular  cracks  near  the  top.  There 
is  also  a bulging  of  the  upper  wall  a few  feet  downstream  of  the  gate. 
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. Concrete  Headrace  Flume 

In  general  the  condition  of  the  headrace  flume  is  poor.  There  is 
evidence  of  extensive  gunite  repairs  to  the  concrete  flume  which  was  recon- 
structed following  the  collapse  of  the  original  flume.  The  gunite  itself  can 
now  be  observed  to  be  cracked  and  pulling  away  from  the  concrete  wall  as 
much  as  12  to  18  inches  at  several  locations.  At  one  location,  where  a high- 
way culvert  discharges  water  down  to  the  flume,  it  appears  that  freezing  and 
thawing  of  water  in  an  initial  crack  in  the  gunite  forced  the  gunite  farther  away 
from  the  wall  to  which  it  was  applied.  This  condition  was  noted  in  a previous 
inspection  report.  The  downstream  wall  of  the  flume  near  the  powerhouse  also 
shows  signs  of  deterioration  in  the  form  of  cracks,  bulging  and  spalling  of  the 
concrete  wall.  In  addition  the  buttresses  stiffening  the  downstream  wall  ex- 
hibit signs  of  deterioration  in  the  form  of  spalled  surfaces,  surface  cracks  and 
some  areas  with  exposed  aggregate.  The  ice  spillway  at  the  downstream  end 
of  the  flume  has  been  removed  and  the  opening  in  the  wall  has  been  closed. 

Inspection  of  the  underside  of  the  flume  revealed  that,  in  general, 
it  is  in  satisfactory  condition  although  there  are  some  minor  cracks  and  locally 
spalled  areas.  However,  the  concrete  for  at  least  half  of  the  columns  and 
footings  which  support  the  flume  show  signs  of  deterioration  and  spalling  which 
have  exposed  reinforcing  rods.  The  1955,  1957  and  1960  inspection  reports  of 
NYSEG  indicate  that  the  footings  and  columns  were  restored  to  their  original 
condition.  They  apparently  have  not  been  repaired  since  1961. 

Some  of  the  drains  which  carry  water  from  the  west  side  of  the 
flume  to  be  discharged  downslope  on  the  east  side  were  functioning  at  the  time 
of  the  inspection;  many  of  the  elbows  at  the  base  of  the  risers  on  these  drains 
are  broken. 

e.  Powerhouse 

The  powerhouse  is  no  longer  used  for  generating  power.  The 
turbine  chamber  gates  and  generating  equipment  are  either  in  disrepair  or  have 
been  removed. 

f . Downstream  Channel 

Discharge  over  the  dam  flows  into  the  channel  of  the  Susquehanna 
River.  There  is  no  downstream  apron  beyond  the  structure.  The  stream  bed  is 
full  of  rocks  and  stones  of  all  sizes.  On  the  west  side  are  huge  chunks  of 
concrete,  remnants  of  the  portion  of  the  old  flume  which  failed.  Further  down- 
stream the  channel  narrows  as  it  approaches  and  passes  the  former  powerhouse 
structure . 


g .  Reservoir  Area 

In  the  vicinity  of  the  dam,  there  was  no  evidence  of  sloughing, 
potentially  unstable  slopes  or  other  unusual  conditions  which  would  adversely 
affect  the  dam. 
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3.2 


EVALUATION  OF  OBSERVATIONS 


Very  little  if  any  change  has  been  reported  in  the  condition  of  the 
cracked  buttress  wall.  They  have  been  inspected  and  monitored  closely  since 
1951.  The  Inspection  Reports  and  the  Consulting  Engineers  concluded  that 
the  cracks  do  not  affect  the  stability  or  safety  of  the  structure  and  that  for  the 
immediate  future  no  repair  or  correction  of  this  condition  would  be  necessary. 
This  conclusion  appears  to  be  reasonable. 

Since  the  canal  is  no  longer  used,  footings  and  columns  under  the 
canal  need  not  be  repaired  at  the  present  time;  however,  they  should  be  in- 
spected at  least  annually.  If  the  footings  and  piers  continue  to  spall  and 
disintergrate  the  need  for  repairs,  replacements  or  other  types  of  rehabilitation 
should  be  investigated. 

The  structural  soundness  of  the  head  gates  and  their  supporting  struc- 
tures should  be  inspected  at  least  once  every  four  months. 

On  the  basis  of  the  visual  observations  it  cannot  be  ascertained 
that  the  upstream  and  downstream  walls  extending  from  the  Ambursen  dam  to 
the  east  bank  actually  abut,  at  their  east  end, into  sound  rock;  the  lengths  of 
as-built  walls,  which  apparently  differ  from  the  design  length,  could  not  be 
determined. 
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SECTION  4 - OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURES 

The  head  gates  at  the  intake  to  the  headrace  channel  have  remained 
closed  since  the  power  plant  ceased  operation  in  1969.  There  is  no  regulation 
of  the  reservoir  level. 

4.2  MAINTENANCE  OF  DAM 

There  is  no  operation  and  maintenance  manual  for  the  project.  There 
are  no  formally  established  maintenance  procedures  for  the  dam.  A Field  Engin- 
eer inspects  the  dam  at  6 to  8 week  intervals.  Repairs  to  the  concrete  struc- 
tures for  spalling  and  deteriorating  surfaces,  exposed  rebars  and  leakage  are 
made  according  to  their  need. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

There  is  little  evidence  of  recent  maintenance  of  the  headrace  canal. 
The  canal  is  empty  and  the  gates  and  power  machinery  at  the  powerhouse  have 
been  either  removed  or  abandoned. 

It  was  reported  that  the  dam  and  appurtenances  are  inspected  period- 
idally  at  6 to  8 week  intervals. 

New  steel  deck  grating  had  been  installed  in  place  of  the  previous 
wooden  planks  at  the  left  abutment  entrance  to  the  dam.  This  grating  entrance 
is  kept  locked. 

4.4  DESCRIPTION  OF  WARNING  SYSTEM  IN  EFFECT 
There  is  no  warning  system  currently  in  effect. 
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SECTION  5 - COLLI ERSVILLE  DAM  HYDRAULIC/HYDROLOGIC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 

The  drainage  area  of  the  Susquehanna  River  upstream  of  the  Colliers- 
ville  Dam  totals  349  square  miles.  Two  large  lakes  in  the  headwaters,  Otsego 
Lake  and  Canadarago  Lake  with  drainage  areas  of  93  sq.  mi.  and  65  sq.  mi. , 
respectively,  probably  provide  substantial  storage  within  the  basin,  which  in 
turn  may  be  expected  to  modify  peak  flood  runoff,  thus  causing  net  effective 
drainage  area  in  most  floods  to  be  only  about  191  sq.  mi.  The  river  flows  in 
a meandering  course  through  a flat  valley,  which  has  a potential  for  valley 
storage  in  major  floods.  The  longitudinal  slope  is  only  about  2 feet  per  mile. 

5.2  SPILLWAY  CAPACITY 

The  spillway  is  200  feet  long  and  shaped  to  conform  to  the  overall 
jet.  The  maximum  head  possible,  between  the  crest  of  the  spillway  (El.  1150.2) 
and  the  top  of  the  dam,  is  6 feet.  The  head-discharge  relationship  was  com- 
puted assuming  that  the  weir  coefficient  varied  from  3.1  at  one  foot  head  to 
3.8  at  five  feet  of  head,  and  above.  The  computed  capacity  at  maximum  head 
is  11,200  cfs.  The  spillway  rating  curve  is  shown  on  Figure  1. 

5.3  RESERVOIR  CAPACITY 


According  to  the  U.S.  Geological  Survey  map,  the  surface  area  of 
Goodyear  Lake  is  366  acres  at  El.  1150.2.  It  is  estimated  that  the  surface 
area  of  the  lake  at  the  top  of  the  dam  (El.  1156.2)  is  484  acres,  indicating  a 
surcharge  storage  of  about  2500  acre-feet,  equivalent  to  only  0.13  inch  of 
runoff.  No  data  on  the  total  capacity  of  the  lake  were  available. 

5.4  FLOODS  OF  RECORD 


A U.S.G.S.  gaging  station,  located  one  quarter  mile  downstream  from 
the  dam,  was  operated  from  June  1924  to  September  1968,  inclusive.  The  annual 
flood  peaks  are  shown  on  Table  2 and  the  frequency  curve  of  peak  discharges 
is  shown  on  Figure  2.  The  mean  annual  flood  is  4639  cfs,  and  the  100-year 
flood  is  estimated  to  be  10,000  cfs.  The  greatest  flow  measured  at  a USGS 
gaging  station  was  8740  cfs  in  March  19,  1936. 

5.5  DESIGN  FLOODS 

The  unique  hydrologic  characteristics  of  the  Susquehanna  River  above 
Colliersville  Dam  indicate  that  it  will  have  a low  flood  potential,  and,  there- 
fore, estimates  of  the  Probable  Maximum  Flood  and  the  Standard  Project  Flood 
based  on  generalized  relations  considering  the  total  drainage  area  alone  will 
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I 

I lead  to  excessive  values.  To  obtain  a more  reliable  estimate  of  the  PMF  peak 

discharge,  a PMP  design  storm  for  an  area  of  349  sq.  mi.  in  the  Upper  Susque- 
hanna Basin  was  derived  from  a study  prepared  by  the  U.S.  Weather  Bureau,!/ 
and  the  rainfall  excess  from  this  storm  was  applied  to  a unit  hydrograph  for  the 
total  drainage  area  previously  derived  in  a study  for  the  Susquehanna  River 
Basin. Z/  The  computed  peak  discharge  for  the  PMF  was  59,100  cfs.  From  this 
discharge  the  peak  of  the  Standard  Project  Flood  is  estimated  to  be  approxi- 
mately 29,500  cfs  or  3.38  times  the  maximum  flood  of  record  and  2.63  times 
the  computed  spillway  capacity  of  11,200  cfs. 

5.6  OVERTOPPING  POTENTIAL 


The  estimated  peak  discharge  of  29,500  cfs  for  the  Standard  Project 
Flood  is  considered  to  be  an  adequate  standard  for  evaluating  the  safety  of 
the  dam.  It  is  not  necessary  to  route  the  entire  flood  hydrograph  through  the 
reservoir  as  the  surcharge  storage  is  negligible.  The  design  peak  flow  is  2.63 
times  the  capacity  of  the  spillway  to  the  top  of  the  abutments.  If  it  is  assumed 
that  the  abutment  sectio  is  could  safely  take  overflow,  it  is  estimated  that  flow 
over  the  abutments  would  be  approximately  2 to  4 feet  deep  under  the  design 
flood . 

5.7  EVALUATION 

In  view  of  the  fact  that  the  abutments  will  be  overtopped  by  2 to  4 feet, 
under  the  estimated  Standard  Project  Flood,  it  is  considered  that  the  spillway 
capacity  is  seriously  inadequate  from  a hydraulic  and  hydrologic  viewpoint. 

However,  it  is  believed  that  the  Standard  Project  Flood  based  on  a 
unit- hydrograph  for  the  total  area,  including  the  lakes,  is  very  conservative, 
and  that  a more  precise  estimate  could  be  made  by  considering  the  drainage 
areas  of  the  lakes  separately  and  routing  component  floods  through  the  lake 
storages  and  also  considering  valley  storage  in  the  main  river  channel. 


■^Probable  Maximum  Precipitation,  Susquehanna  Drainage  Above  Harrisburg, 
Pa.,  Hydrometerorological  Report  No.  4,  Figs.  1 and  2,  May  1965. 

2/ 

— ' Susquehanna  River  Basin  Study;  Susquehanna  River  Basin  Coordinating 
Committee,  Appendix  D,  Hydrology,  Table  33,  p.  D-IV-116,  June  1970. 
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SECTION  6 - STRUCTURAL  STABILITY 


6. 1 EVALUATION  OF  STRUCTURAL  STABILITY 
a.  Visual  Observations 

Visual  observations  did  indicate  some  existing  conditions  of 
distress  and  deterioration,  which  could  adversely  affect  the  structural  stab- 
ility of  the  dam  if  they  were  allowed  to  become  worse.  However,  the  cracked 
buttresses  in  the  dam  and  the  deteriorating  reinforced  concrete  footings  and 
piers  supporting  the  flume  are  conditions  which  have  existed  with  little  if  any 
discernible  change  in  the  past  few  years.  These  conditions  should  be  monitored 
closely  during  the  regular  Inspections. 

The  buttress  cracks  at  the  walkway  openings  are  a potential 
hazard  but  they  have  remained  in  their  present  condition  for  many  years.  They 
originally  occurred  about  1909,  shortly  after  the  dam  was  built.  In  1909  water 
was  not  spilling  over  the  dam  and  the  downstream  spillway  slab  (apron)  acquired 
a temperature  greater  than  100°F  while  the  buttress  and  upstream  slab  was  at 
70  F or  less.  The  differential  temperature  of  over  30°F  between  the  apron  and 
the  buttress  caused  the  apron  to  expand  upwards  relative  to  the  buttress  lifting 
the  upper  part  of  the  buttress  and  causing  the  cracks  at  the  walkway  opening. 
Displacement  of  particles  have  kept  the  cracks  from  closing  upon  reversal  of 
the  temperature  forces. 

Contributing  factors  may  have  been  omission  of  non-bonding  as- 
phalt compound  at  the  tops  of  the  buttresses  and  the  omission  of  additional  re- 
inforcement around  the  walkway  opening. 

Ambursen  dams  built  later  did  add  coal  tar  mastic  to  separate 
slabs  and  buttresses  and  placed  additional  reinforcement  around  the  walkway 
openings.  Consulting  engineers,  involved  with  this  problem,  have  agreed 
that  these  cracks  would  not  have  occurred  because  of  loadings  of  the  dam  with 
water  or  ice  pressure  only. 

At  present,  the  top  of  the  buttress  and  the  downstream  spillway 
slab  are  subjected  to  very  little  stress  and  there  is  little  chance  of  excessive 
temperature  stress  again  affecting  the  "walkway"  cracks  because  water  has 
always  been  flowing  over  the  dam  since  the  concrete  flume  was  closed. 

The  piers  and  footings  under  the  canal  are  not  in  good  condition 
but  their  deterioration  has  been  gradual.  If  the  deterioration  is  unchecked  and 
repairs  are  not  made  over  the  next  several  years  then  the  structural  adequacy 
of  the  channel  and  head  gate  supports  may  be  endangered. 
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Monitoring  the  dam,  the  channel  and  the  head  gates  at  frequent 
intervals  is  advisable  to  prevent  potentially  hazardous  conditions  from  arising 
without  the  opportunity  to  initiate  remedial  measures. 

b.  Design  and  Construction  Data 

The  original  design  computations  for  structural  stability  of  the 
dam  are  no  longer  available.  The  results  of  an  analysis  of  the  dam  made  by 
a NYSEG  staff  member  and  dated  December  4,  1975  indicate  that  the  resultant 
falls  within  the  middle  third  of  the  base  and  the  safety  factor  for  sliding  is 
acceptable. 


c.  Operating  Records 

Operating  records  were  kept  up  to  1969  when  the  hydro  plant 
stopped  generating  power.  The  water  level  gage  is  no  longer  operable.  No 
major  operational  problems  which  would  affect  the  stability  of  the  dam  or  canal 
were  reported  in  recent  years . 

d . Post  Construction  Changes 

There  have  been  structural  changes  and  repairs  to  the  concrete 
canal  since  it  was  opened  in  1908.  A number  of  inspection  reports  have  re- 
ported and  requested  repairs  to  the  dam  and  canal.  Records  and/or  drawings 
of  construction  changes  and  repairc  are  not  available. 

Flash  boards  were  originally  used  on  the  crest  of  the  dam  but 
they  are  no  longer  available.  A portion  of  the  original  reinforced  concrete 
headrace  flume  failed,  was  redesigned  and  rebuilt.  No  drawings  or  design  com- 
putations are  available  but  photographs  are  available  of  the  original  and  existing 
structures . 
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SECTION  7 - ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 


a .  Safety 

Examination  of  the  available  documents  and  visual  inspection 
of  the  Colliersville  Dam  and  appurtenant  structures  did  not  reveal  any  condi- 
tions which  are  structurally  unsafe  at  the  present  time.  There  exist,  however, 
conditions  of  distress  and  deterioration  which  may,  if  the  conditions  worsen, 
have  the  potential  for  developing  into  hazardous  conditions.  These  conditions 
should  be  monitored  on  a regular  basis. 

The  total  discharge  capacity  of  the  spillway,  without  overtopping 
the  abutment  sections  of  the  dam,  is  11,200  cfs,  assuming  the  head  gates  are 
permanently  closed.  This  is  appreciably  less  than  the  Probable  Maximum  Flood 
of  59,100  cfs  and  the  Standard  Project  Flood  of  29,500  cfs,  both  as  determined 
using  a unit-hydrograph  for  the  total  area.  The  project  discharge  capacity  is 
therefore  seriously  inadequate  relative  to  either  of  the  design  floods. 

If  failure  of  the  dam  and  its  abutments  were  not  to  occur  as  a 
result  of  overtopping,  the  spillway  inadequacy  would  be  of  little  concern  since 
the  entire  structure  could  overflow  for  the  short  duration  of  such  a major  flood. 
However,  it  could  not  be  determined  on  the  basis  of  the  available  information, 
and  also  the  visual  inspection,  that  the  left  abutment  walls  extended  into  sound 
rock  at  the  east  end  of  the  dam.  In  fact,  the  actual  length  of  walls  and  the  dis- 
tance to  which  they  penetrated  the  abutment  could  not  be  ascertained.  Therefore 
an  evaluation  as  to  whether  failure  of  the  walls,  caused  by  overtopping  and  sub- 
sequent erosion  around  the  east  end,  would  occur  during  the  Standard  Project 
Flood . 


b.  Adequacy  of  Information 

Information  on  the  Ambursen  dam  and  gate  structures  are  adequate 
for  the  Phase  I inspection.  Information  regarding  the  as -built  dimensions  of 
the  east  abutment  walls,  and  whether  they  extend  to  rock,  is  inadequate  to  eval- 
uate erosion,  undermining  and  potential  for  instability  if  the  dam  were  to  be  over- 
topped. 


c.  Additional  Investigations 

Additional  recommendations  are  recommended  to  more  reliably 
determine  the  potential  for  overtopping  and,  if  overtopping  were  indeed  possible 
under  the  Standard  ProjectFlood,  the  amount  of  overtopping  and  the  effect  on 
the  east  abutment  of  the  dam. 

The  additional  investigations  should  be  initiated  immediately  and 
be  performed  in  accordance  with  the  requirements  of  the  appropriate  sections  of 
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Chapter  4,  RECOMMENDED  GUIDELINES  FOR  SAFETY  INSPECTION  OF  DAMS. 
The  investigations  should  include,  but  not  necessarily  be  limited  to  the  fol- 
lowing: 


- More  precise  evaluation  of  the  Standard  Project  Flood,  and  the  po- 
tential for  overtopping,  by  considering  lake  drainage  areas  separately  and 
routing  component  floods  through  the  lake  storages,  and  also  valley  storage 
in  the  main  river  channel. 

- Investigate  by  trenching  or  boring  the  actual  as-built  extent  of  the 
east  abutment  walls. 

- Determine  by  trenching  or  boring  whether  the  walls  abut  into  sound 
non-erodable  rock,  or  the  length  of  the  walls  and  the  nature  of  the  overburden 
and  embankment  fill  are  such  to  preclude  erosion  if  the  dam  were  to  be  over- 
topped. 


d.  Urgency 

The  additional  investigations  should  be  initiated  immediately 
and  completed  as  soon  as  possible.  During  the  period  of  the  investigation, 
programs  for  anticipation  and  surveillance  of  major  floods  and  for  warning  down- 
stream residents  of  a potential  flood  hazard  should  be  instituted  and  maintained. 

e.  Remedial  Measures 

No  remedial  measures  are  recommended  at  the  present  time.  How- 
ever, remedial  measures  may  be  necessitated  as  a result  of  the  above  investi- 
gations . 


v Certain  measures,  however,  are  recommended  as  follows: 

a.  Continue  monitoring  of  the  cracks  in  the  buttresses  of  the 
Ambursen  dam  particularly  during  periods  of  high  flow  over 
the  dam. 

b.  Periodic  inspection  of  project  features  such  as: 

- deteriorating  flume  piers  and  footings 

- gates  and  gate  supports 

- structural  components  of  the  Ambursen  dam 

c.  Inspect  the  upstream  face  of  the  gates  during  the  next  year. 

d.  Repair  and  paint  the  hoist  frame  above  the  head  gates. 

e.  Prepare  Operation,  Maintenance  and  Inspection  Manuals  for 
the  project. 
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Present  Owner  N£ul  yoR\C  ^TAT~£-  ELECTS >C  ANb 

Designed  bv  ^T£V£-N$-  HCnUTT  £ £ 1 N?  E R-1 

Constructed  by  STEVE N S -H  £ uJ ) TT  E N < < N £E  R ! , 

7-  H£  P0U>£  ft  H OUSE  ANP  H£APRACjE  MAV£  ^Of 
Recent  History  gff_N  USED  S* MCE.  19^9  

2.  Technical  Data  An&uME* 1 REiHfoRCEb  concrete, 

• Type  of  nee,  ^bT^IeT/  Drainage  Area  ?¥t  M 


Height 


54,  peer 


Length 


Zoo 


Upstream  Slope_ 
Crest  Width 


I ■ 5 (v)  0 h 1 1 ')  £ 1"  « (.££ 


1 c n I Downstream  Slope  

— uoATCK  tLOOO.'NC, 

4-.  5 f T Freeboard  at  Spillway  Crest  : R'fS-r 


K/on£ 


Low  Level  Control:  (Type  and  Size)_ 

Valve  Condition 
_ , Ri.tfilFOIC.CEP 

Pirirtanwrii  Spillway  Type  (Material)  coi^ckere.  Width  ft. 

Side  Slopes VEATiCdL 

Height  (Crest  to  Top)  6 FEET 

Exit  Slope 

Exit  Length 

Ponded  Surface  Area Acres 

Capacity  (Normal  Level) Acre  Feet 

Capacity  Emergency  Spillway  Level Acre  Feet 

3.  Embankment 

Nor  applicable. 

a . Crest  

(1)  Vertical  Alignment  


(2)  Horizontal  Alignment 


(3)  Longitudinal  Surface  Cracks 


(4)  Transverse  Surface  Cracks 


(5)  General  Condition  of  Surface 


(6)  Miscellaneous 


b.  Upstream  Slope 


|\Jo  r APPLICABLE. 


V 


1 (1) 

Undesirable  Growth  or  Debris 

1 

(2) 

1 

Sloughing,  Subsidence,  or  Depressions 

1 

| (3) 

Slope  Protection 

1 

(a) 

1 

Condition  of  Riprap 

• " ‘ 

1 (b) 

Durability  of  Individual  Stones 

■ 

I 

Adequacy  of  Slope  Protection  Against  Waves  and  Runoff 

t 

(d) 

Gradation  of  Slope  Protection  - Localized  Areas  of  Fine  Maerial 

(4)  Surface  Cracks 


c.  Downstream  Slope 

(1)  Undesirable  Growth  or  Debris 


wmmmm** 


Sloughing,  Subsidence,  or  Depressions;  Abnormal  Bulges  or  Non- 
Uniformity 

Mot  applicable 


(3)  Surface  Cracks  on  Face  of  Slope 


(6)  Fill  Contact  with  Outlet  Structure 


(7)  Condition  of  Grass  Slope  Protection 


d.  Abutments 

(1)  Erosion  of  Contact  of  Embankment  with  Abutment  from  Surface  Water 


Runoff,  Upstream  or  Downstream 


(2)  Springs  or  Indications  of  Seepage  Along  Contact  of  Embankment 
■ with  the  Abutments 


(3)  Springs  or  Indications  of  Seepage  in  Areas  a Short  Distance 
Downstream  of  Embankment  - Abutment  Tie-in 

Mot  applicable 


e.  Area  Downstream  of  Embankment,  Including  Tailrace  Channel 


(1)  Localized  Subsidence,  Depressions,  Sinkholes,  Etc._ 


(7)  Stability  of  Tailrace  Channel  Sldeslopes  Mof  APPLICABLE. 


(9)  Adequacy  of  Slope  Protection  Against  Waves,  Currents  and  Surface 


Runnff 


(1)  Condition  of  Relief  Wells  , trains  and  Appurtenances 


(2)  Unusual  Increase  or  Decrease  in  Discharge  from  Relief  Wells 


4.  Instrumentation 

N ONE. 

(1)  Mo numentat ion/Surveys N ON  £ 


(2)  Observation  Wells 


(3)  Weirs NONE 


FROM  THE  CM  M SHQuJ  Mo  £($MS  0 F p(STR££S 

(NSTA3lLiTy  o«  OTHER.  4pv£RS£  C<?nP(T(ON^ 


b.  Sedimentation  Not  \/iS.iSLE>- 

S>tE  GoopYCAR.  LA<£  Soil  Conservation  SCRviCE  KEPoR T 
. JA N.I975  FOR  ReC£NT  SDfivty  DA ta. 


6.  Spillways 

SPlUWAV  ll/ER  /1MBURS£N  PAh? 


a. 


1ft  fufiinHltton  Zoo  FEET  t-ON<$ 

d<?ujn stream  Pace,  op  Fam 

Pipe  Go  nd  it  ion  IS,  CONCRETE  SLAB 


General  Remarks  (include  Information  such  as  recently  repaired, 
potential  for  debris  accumulation,  special  items  of  note,  etc.) 

fHOTP^RAPHS  $H0W  AREAS  OF  THE.  POuJN  $TR£a  Nl  f ACL  KEPA  I R ES> 

U>ITH  6uNiT£.  DURING  THE  INSPECTION  mate. R WAS  PASSING 

OVER,  7~AE  PAM  Bur  SOMg  CRACKS  WERE  OBSERVED  IN  THE 

pOtONSTRE-AM  SLAB.  THERE  <a;eRE  SOME  NUNOZ  LEAKS  l N^O 

t ■ r*nii»a^tttamyn  r»r  '.*)■' 1 1 1 ) fl n*tsn  THE  PAM  FROM  CRACK  S 


AND  AT  Jo/NTS  BETWEEN  THE  SLAB  AND  BUTTRE.SS. 


Tree  Growth 


Erosion 


Other  Observations 


hanna  RiveR.  as  it  appgloa ches 

ANP  Passes  THE  PqRM£R  PflOJEft  MguS  £, 

a.  Condition  (obstructions,  debris,  etc.)  TH-g/^c  is  No  Pquin^treaM 

APAqh  e£  Von/ P THE  PA tn. 

THE  Stream  BE P <s  full  op  rocks  anp  sTqne$  of- all  SieES. 

NoT  PAR  P Ron  THE  HEAP  MCE  ARE  HO<f£  CHONKl  OP  ConcRE  Tg- 
REMt vAHTS  Of  THE  0pl$ttfAL  HEADRACE  SrpucruRE. 


c.  Approximate  No.  Homes  and  Population  T~H£  TOU)r v/  OF  CPU.  IE.RSVIILE. 


U)irM  |-k>P1£S  5~gP1E  PE  0 PL  E PQUJNsrRE  A fvi 

1a /QULV  3t  APf£CTE.P  if  THE  P * ^ IS  8PEACHEP 


HARqlV  B.  LLVEHTH*  L 
TEAM  CAPTAIN 


STRUCTURAL  INSPECTION  CHECKLIST 


PHASE  I DAM  INSPECTION 

LnATER.  P LOOV'ANj  OVER.  C£E£7~  AN£  Dou>/y  STfZEANJ  PACE 

1.  Concrete  Surfaces  ooAS  RELATIVELY  S°7ooTH  ) Np  tCAT/NQ  V£Ry 

j !p  A"Y.  '##£4otAZ'T/£S‘  PREVIOUS,  <S,UNtT€  PA  /RS , ttoeABiy 

IKI  THE  i960  g,J  uJER£  ST  >LL  <?00P. 

2.  Structural  Cracking  THERE  poERE  VpAJE  M/noE  ca/KKS  1/lS'diE  <snj  7HE 

rue.  cre.%ta*6— — 

EXTERIOR  PACE  OfADOutNSTREAM  SLAB.  ALL  SorTRESTET  HAVE  CRACRj  SUBTLY 
eCLOuJ  To?  op  CATUAUi  DPEH/NES.  THERE  AtSo  Some  K/aJo/I  C RACKS  A r THE 
_ INTERSECTION  OF  THE  INTERIOR.  UP  STREAM  SCOPE  AND  THE 

C-uRVEP  CREST 


3.  M ovememt  - Wori2  voted  anA  ^erticcU  Ahynm&njt:  AJo  notice  able  movement 

4.  Junctions  with  Abutments  or  Embankments  the  VrujNZTReANt  chanhcl  PACE  0P 
the  u>ehT  uJtN(j  ujAlL  ujAS  Not  iM  (joop  ZjdnqitioH  ujith  So  pic  ^Pa l u n <z  op 

T HE  SURFACE  ANj>  SOME  ExPoSCp  ATE  ■ 

5.  Drains  - Foundation,  Joint,  Face  THE  Toe  PPAfNi  uje&e  hot  vtSt&LE 

Doe  TO  THE  PRESENCE  OF  vJaTER  iM  Tnf  SAVf  Flgu*/M<j  Qr£e. 

T7f£  Do  oo  N ST  RE  A PI  PACE. 


6.  Water  Passages,  Conduits,  Sluices  THC  un'1  F^UMB.  IS  Hp  LONGER. 
TV  TRANSMIT  UJATER  TO  THE  POWER  U*y$E.  A NufiidEfZ  Of.  ColoWNS  ANJ) 


C£NC£4TEC vRFACEi 


f OOTIDS  SvPPodTlHt  THE  CANAL  ARE  IN  b ao  ctupmoN.- 
ARE  5 PAIUNL  AMD  DET£RicRATin6  AND  tit.iNFoli.ciNG  BARS  Xrz  Cx  RoSefe" 

7.  Seepage  or  Leakage  THERE  uuAS  flrN  ggSCftvflgLf  SEEP  6N  Po^nstrf PiM 

FACE  OP  EAST  ABQTN)t N)~  ABoqT  ISO  FLEf  FvRTHER.  Pou>NS,TR£Ari  THERE  WAS  SOME 

l\A^^SlpTVHELPAMtS'[?£,  TH£f<E-  50ni!L  ^£TNESS  ANQ  Mlfj  0 R. 


8.  Monolith  Joints  - Construction  Joints  RELATIVE  Ly  (yOg-p  CoNyr,  y n . 

foyit  &Ay$  Have  Minor  lcarS  or  shooo  wetness  at  the  intehsectiqn 
OF  THE.  t>PSTREAfrl  SLA  8 [interior  pace)  /}np  t op  qf  Toot  in  4 

9.  Foundation  ex  cAy  ATEp  THROUGH  Successive  thin  layers  of 
Shale  AnqclAv  to  a Footing  >m  Soup  shale  about  fc  feet 
bllooo  the  original  8ep  of  the  rive  1 \ 


Broken  Elbows  lue/?e  expose?  ' m the  exposed  pr aims  beneath 

THE  Fuurvie  WHICH  CARRY  UMTXR,  PROM  BEHiNp  THE  WEST  U/ALL 

OP  THE  PLUME  TO  THE  RlUER  S«DE  OF  THE  FLUME  Pc  R D«SC  HAR.CE 
IHTO  THE  RWEJ*.  M 


10.  Abutments  TH6R-E  IS  fOOIE  S>ALt<^<s  OE.Tifj.iQ  R AT  I OKI  Of 

CONCRETE  SURFACES  OP  loKT  AfeUTWgMT  (fONira  REPAIRS  HAD 

Been j MApe-np  rk£  <u?K)cg£rg  Suilfacez  of  ea St  abut^e/mt. 

11.  Control  Gates  HEAP  CATES  AS  £ <N  PouJM  PoSf-pON  . ATEf^. 

PlO£OS  THE.  Dd<v?.  HEAP  RACE  CHANNEL  (S  NO  £0 W $ £ fc- 

USEP. 

12.  Approach  and  Outlet  Channels  APPROACH  CHANNEL  - LiNPE(?$iO£  flF  LAKE. 
OUTLET  CHANNEL  NAMOUJS  AS  IT  APPROACHES  THE-  pgtQ  ERHPuSg  . RgfcKS, 

SrpHte  ANV  Uv4E  chunks  op  CONCRETE  ARE  iN  0 oTjET  CH  ANNU  . 

13.  Stilling  Basin  NONE - No  CONCRETE  APRon  VoujNSTRLAW 


14.  Intake  Structure  NONE. 


15.  Settlement MO  OBSERVABLE  SETTLEMENT 


16.  Stability 


a.  Overturning  CALCULATIONS  NoTKEguiRED  ft>K  PHASE  I 


b.  Sliding 

h i*  *i 

il 

c.  Seismic  NOT 

RCtiuiRED  ' SEUNic 

Zone 

No.  1 

Instrumentation 

a.  Alignment 

none 

b.  Uplift 

c.  Seismic  Nof 

Z.EQUI  R.  ED  ~ f£i?Mi  c 

Zone 

No.  1 

18.  Miscellaneous 


, 


I I 

. 

T 


HYDROLOGIC  DATA  & COMPUTATIONS 
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